The combined bacterial Lux-Fluoro test for the detection and quantification of genotoxic and cytotoxic agents in surface water: results from the "Technical Workshop on Genotoxicity Biosensing".
The bioassay Lux-Fluoro test was developed for the rapid detection and quantification of environmental pollutants with genotoxic and/or cytotoxic potential. This bacterial test system uses two different reporter genes whose gene products and their reactions, respectively, can be measured easily and simultaneously by optical methods. Genotoxicity is measured by the increase of bioluminescence in genetically modified bacteria which carry a plasmid with a complete lux operon for the enzyme luciferase from the marine photobacterium P. leiognathi under the control of a DNA-damage dependent so-called SOS promoter. If the deoxyribonucleic acid in these bacteria is damaged by a genotoxic chemical, the SOS promoter is turned on and the lux operon is expressed. The newly synthesized luciferase reacts immediately with its substrate thereby producing bioluminescence in a damage-proportional manner. In the second part of the system, genetically modified bacteria carry the gene for the green fluorescent protein (gfp) from the jellyfish Aequora victoria downstream from a constitutively expressed promoter. These bacteria are fluorescent under common growth conditions. If their cellular metabolism is disturbed by the action of cytotoxic chemicals, the fluorescence decreases in a dose-proportional manner. The combined Lux-Fluoro test is shown to be well suited for the biological assessment of the geno- and cytotoxicity of a series of model agents and environmental samples at the Technical Workshop on Genotoxicity Biosensing (TECHNOTOX).